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(57) Abstract: 

PURPOSE: A method for manufacturing a gate electrode is to use 
TaON, which has a high dielectric constant and a stable chemical 
bonding structure, as an insulating substance between a floating gate 
and a control gate, thereby reducing oxidation reactivity with the 
floating gate and securing high capability. 

CONSTITUTION: A tunnel oxide layer(20) is formed on an entire 
surface of a semiconductor substrate(1 0). A conductive layer for a 
floating gate(30) is formed on the substrate. A TaON layer(40) is 
deposited on the conductive layer for floating gate so as to form an 

insulating layer between gates. A conductive layer for a control gate| 

(50) is formed on the insulating layer between the gates. The deposited conductive layer for control gate, the insulating layer 
between gates, the conductive layer for floating gate and the tunnel oxide layer are patterned by a photolithography using a 
gate mask, thereby forming a gate electrode. 
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£ B^c.'BEHAI. 0||SE|°|. TUOIMS^ H2»g0| >S*J- 2£3AI;.;«| 01 . »«.S ffiSEHJIS- 3 3 (HI 

tiioims £a^^'«^/TaOlws^s:-ss^s'lo|•.«olM^^ «Hs»-:»s*H3h thoim^ sssi- #¥on 
7noiMs--.£as» aati- ^M^-aoiM of^hm oie^j- A*a a ^ m^m sttsrot ^m^i 
wms--£&#*\nQm : & .B'gsK bss Xioims sa^f a ay.-&»sM.nHy*ioi «oie 

'SStttJ. EKM/ £ E>S£ M£H 7iI0S2h 71101 M f A|Q|2|:. 711 QIMZK BSiatSS'AI S 

aSOl ££3A| ^ BtffSE TaA(e =25)£Q SStf TaONl AhgoESAI M^H ,7fl0IMai-2| # 

m&ggm goisAi ono.jse^ t*ab -as b .aroiMa^-sa ^s^ : ^«i(Tox)s gj-wb'-*.21oi 
^s sen ^ 'siD; 



&3ZS 
Sf 



e is e us 21 g^Aiaiioii kme shhai misaiei Tuoi^a^ a sg-EB.sasK?! *iti- bse, 

E B HS.2J LFE SAITOH [[» ftEHAI IHIHEI2I . HOIMS^ ^£SS!B fiSSPI BEE. 

10: 7IS 12: §Eifs^- 

20 : El^^Sf 30: BSS-HPlM 

40: TaCN ftHS 50: gjEp TflOjM 



S g-gg MEHAI 01ISEI2J XHS&HOfl -5«r "3iS5A|/aD &Mttt71c SEHAI MSEKf lash memory)*! 
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UlflBfg NISEIS HEI. ASa=-fiEHAI EEPROM( electrical I y programmable erasable read only manor 

y )s a?i3£s cioia*-.=s3B*ui : i^te '7wn aa; oia» eeprqmsi ; Hsaa 

^Oil flhi g .SWchannel hot eietroh)S" «SAI?t #71 MSH 7flO|M(f loat Ing gate) 

oil a ehjiaeisi sq asm ^is.woiOi. eraw, ±7i. ssis £±/7Ihw 

S7I i^n 7IOIE2HHI Haas StfAia MSH TilOIMWI HWtlSaN' -M MeW±Ei 

2j gq gg» y-*= aoiD. 

&e, £jh ns^the ssspi ^oHM -a aqa.iWi s §? ^ aiagraoii h» 

sqwffBBi -tfii*Pi atian aa, okhi; sehai oasei^ wiea^a. aas»: aaeraaa.-tf 

Sh^f(SiGU) CH^IOfl NO(Nitride-Oxide) £E^:ONO(Oxide^itride-Oxide)^£ A|-goa SIEK 

*W£^/oi*70'.no as-»D.«aai»-AF8»fe *ehai oiiseisi a. ^a^^m »'£;5§ai ^s.sM 

a lEI^'EIB £IM "IIS'SI Bi^SS .iSffl»«".fi.SA|-5aA| NO. ££ ONOS ■ «S£JQ. nEI 

u, oi '■tw-ssoi. site m^m nomn 'aaaaffar tusoiiai^ -ssmmn ttttewi asa'or 
aa ^4»sftToK)2i'"?n?j-B7i*pi qhsoii sehai msasr-a sasiroi iteo-pii so. 

WdlCH nSS S H2^ OflSEI aSOfl 1»R^ 3'SS.EFa B£*E] WIAL §EH NO; £fe 
ONO CHiJWI nS3#£a Sfe T<fcQs££ CHS»ra£- a?J} : J3fl gOil.SiQ. 

■JWa 01 ToA^' BerBC- SWMHKstolttiloiWryJB SGI. SiO) TaSh .02| £«d| *P0il 7I3?J- « 
&«: TaaXCT'^H.HOI|-SH»PI tlfiSCHl S*rA| TaifcSI S^'SISS Ta(0kHO*SJ _°7|S 31- Ob(£E='K=OX?te 

°j &«£k"S!fli g^s2! e^sw^ &±m*w<;t 'en, &h»5) a sotop i^, t*q, 

HjLHM HHSWIAI gr«EI£ (oxygen vacancy)^ ttd'B'S SXHSFS OIKU EKJlf 

s asiAj aa a Timpani ^a^i- s7i*.prHn n sa^«oi ;aasD. 

01 Eft!- Ta^UH2|.»*»-a"7»l91 *BH)I *S S*iEI(W§ S3, Plasma IfcO £fe UV-Q,)g 010, 
£g -SEI§h2 axiS, 01 2JAI «E SfSOl qSftKH TibOt-ttPtSI H»SOL W7| Ili&OI.-aMs .?« 

oim iaorwsdsisioi ^^Eioi as." toas nae* jbiai ohheisi m aopa^?! sa sabi 
^row^ sasbi ^qk 



a asjH ;^7iai- &g §EH 7IS2J ^Xilgl «3oPI ^imotj gSS TjblSia SMS Til 01 M k\ 

OIHI TilOIMZh ^xil^SAI ^aMOl ^£3Ai i^lE TaJW e .-25)MD ehSSt TaONg .Afg 

o^mi m^m TiioiMara <ys^eag*goi3Ai ono ses i^&m m no\Es^a mil tm- 
si =n(Tox)» □ fefa ^ siCH g^i stm^ $ ^ sehai miaEisi^oiMa^ as&as m 
stv~a aa. 



irafth?i- mia s sss. mehai misEiy TfOiMas. a^Btt'oi-abiAi, Bhsa^ts a 
soil em tm^m vnz},, em tm^io\ ?\& aaiw msh nomm sssm 
e?ii2K "SSg 7)ioims sa^ ^¥OaON^a® :s?mhoi Til vym jgpm^j+A 2.1 

.Titjisa-aa-si-'^ 

S ^-SOII [^3*. TatiN a^fe 20 - 252J ?KID| Ta-tf-N Itt 3HT- : SICH M&St!" 

ttlSWHH Ta^ ^( e =25)0)1 H|*B SF8S BW5*'»3 a^Di .M^H >ilO|E^ 

£ sroiAi ono a itcOM ^ mehai msei TiioiiasaQ ^ ^m(io*M □ aa 
;ss sim * aa. 

01 oh S¥t[ E3S &^oH3) e UhB^tl- ^AlffllOJ rt«^.a?E.^ttQ- 

£ YS .B Btf AlOtdfl CtfS SfflAI maEi°i >iioi^a^ as^BS {ati&l Mtt B3E4m> 
PIM &5?fa B BT9S| Si.gAIDIIS QgiraCK 

BTES 7ISHSAI tfEI5 7IB(10)0il S«. S^2h UISS. S^S . *Wfe §E 4+3^ 

(i2)g asycK nan, ^ie(io) asoii Eia «»sK20)a'ttfl*m; n $100 ssi wiMg aa 
n c[g, m^.m Timing sa^oo) .^ofl Taoi^sK40)s mmm TiioiMZj- aas» asto, 01 

7IAI. TaONBT.5|ej \ §*T SSS SDOIfflOHAJ ^OiU^ 53 sF*Mg(surf ace chemical react i on )M HoH 
HIS1 TaONl 2f 150A§£ ^;*TSh£^ tiQ. :0|Oi, TaGN^ S^AI AfgEfe Ta th^g^fe Ta 
aCWiaCH, Ta(OCA) 5 )S ^ 71 (mass flow control ler)M W^ll .SIT SStt '^Oil 19pr200rc2|. S 

£ enoDAi §^£s g'Tian'afe fe»7» ; -.f*j s^ai?i an, 3oo~6oo ; c.sj ^s-. ^7J'^s*r.(iow 
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pressure chemical vapor deposition) StHlHOIIAI Ta2| : mp&?m D. S!g ; . ?k±°! NHi 7l±g 10-r 

□ mi; his'i fadNsj .saii g7iAi?in av ^i»-aiit»k)i' saAiW iftgal-anii 

g 3§g 4UIC!Q. OWHi Oiyn ggg. 3^ g«EISSg O|g'S|OI.650~95(JcOIA| 30*~30B§ 
£E 0IJbI9AI?I. 371 71I0IM2 SgsjS TaON(40)S ISSrSrTH-h 271 Sg OlgSKH .650~9SFcO|A| -30 
OjySAI?) .^| 7IOIM2!- aasjffl TaON(40)g lg2 r Sr71Lh N,0(0- £Efe N-) g9l?IIHIAj 
1g~30gf £r OiyilAll!£S^ assta 'ssejth 

3 Qg, TaON°J .TlOlSZh 1321(40). £¥0t TIOlMg £S^(50.)£SA1 E5M gEI6!£|=g # 

OIOI4I. .7I0IM DriiHS 0|g£J JUS S! ^.SSS: aSS&HOl TllOIgg ESej- 

(50); TaON 711 UB.&9 &*H4Q), g£§ TUOISg E3SK30) 3! EMS d»PK20)a IBEtySrO) TflOIS 

S. USOil K1I3L &gOil SHHAL 371 gSg.TIIOlM TflOIMg E2^(30;.50)S 2R E=£ # 

EI^EISlr MIS &rg S.= SjSSDAI «gsm, OjlUl : i^"il§; TIN, TaN, I; UN, WSi; Ru, 
RuO.., Ir, TrtL, Pt gOIIAI Ot mj-fi OlgSfe 330| HH!*!orC|. 

EE, S g*S°l flli SgOII SICHAI, #71 g£S- TJOIMg E*ieK30)w §E| s Els£S AMBIT 3^ § 
2giFg g7rAI7|7| £|5||A1 ag^5 (Hem i . Spheral 6ra ln)?I Sa^ei 5 SS ISi J?7F S AI 

IT 4= SIQ. 

B 1TS£J »gs' HISS TaONl §3*8171 StHI; °iAI^ -E = ^±A|¥(HIAI HF §711 0|gS> 
2*! AIISSS, HF gajg 0|g*r £^ AllSgg SOilAi 0)^ &H_h2J A1IS l§£g ggg 71I0IM E2 
SK30) AFSiiH^ §! IrEIgg *1ITI*Cr. HF trBSg. 0|g*r WIS gg 2/=(HI g£§ 7II0IM 

£a.sK3oy wsm mtmu ssjgg «&Ai?i7i sieiot nhoh e= k-so, gaig Mmm wm&iv- 

4= SICK 

liEIHS, B="B9S sEHAI (HiaEISJ *! M!HX|^E)2| TiOlM^ •-la.^fnterpbj^^S-Alrtiijftit 

25)1 AMIS' 3° g2H 0N0(.e=4~5)MQ SSfOI .£H th*t*! eeH Tol-OsC e=20~25) SCI- 

2}§E|01 i£i XIOIM §! !jMS ?f|0|M£h°| iftl&gSS ^Ch ;0|CHL ONO E= Ta^g A|-g*} 71101 

la^oi bi*H BiiLmvt mm □ ^ sioi ^s.§a§iF's "shs 4 a». m taoie.-gy 

S^ ^^BUIS Tsc-CfeOfl HISII °?§S Ta-O-N ^WSi »a 2J7I IfflSWI 2I¥S¥E1 

217151= 271 5j S^pfl.E SbKZI ^SEffilSgrOI ^11. l£g :.7i|0|MS^E1£| ^ SWlfOI SjCK 

£ 2b B ^ h S2| QS ^AIOHIHI 'HflS; MEHAI Di|2Ei°| 7801^2= . XOig-gg .' s gSr7l 9th 
ESE^AI, 0|S S-ffiSSI OS- •» AIMS QsSF HO-,' B SS2| D5 s'A|0||= 4^t!" g 

a'AIMIOilAI TaON TflOlM^ gSej" #/5r^0fl gSr 5E= Sira §SJ 53*I£IS ^7J £A|£^ SOJQ. 

E 2g i,^§FS. e aAIOf|= #st^ SlttMOISI- ISStTfl 715(10)01 IE Aff^ (12 )2K Ely 

&!-SR-(20).S!-hSS 7J0IM& EaSK30)H«SSh SStHSK 

n cf§, ssg TjoiMg. Eae|(30) istHi im^tsi asm im7$&&?\ §7l)tP\ 

SSKSiN) E= ItfSKSiON) XieitlCI. OlttH, -SSI- i= S4+aSK32)2| =))fl- 5A-20A SE 
S 017IA1, aaKSa"33S 2JAI^(in-situ)S 300-r600-c(HIA| ga^OKPlasroa)g OlgSHfl NH, 

Eb N,/H , M?|7|MAI 30i~10Mg°J- Hs|*|E|8CTU, 65D~ 950*c0j| A1 =^ S»EI (rapid thermal 
process) E= 500^1000'eCHIAI S7IS(f urnace)g OlgSjOl NH. B?I7I(HIA|; SttSEIll-p-. SratHUMd" 

a xia s§= sjai^s 3oo~95o*coiiai geeoi- a= a«Ei.g bigsi-oi n- o. &*i7ioflAi 

^AltlCK 0|2r grO|,-.S3S--^IOIMg £2^30) iaOfl «SS SiN SiON(32)= 70S tfaetsj 

mm gsfspi soil mecok es b'^ei s§i oigsfoi n-o e= o.- £9\7\wm 
mnmm gen tioi sir-Ega^ 'j&s* -tmnsnt --Sp. 

3 Erg, SSI- £= S'd+SWEj(32)S g£S 71IO|Mg E2Hf(30) fe^Ofl ojAl.g ES ^iAI^S TaON 
^eK40)S.g^6P TilpjM^ SSSfg -agtrqi. 

IlEIH, HI Si! TaON(40)g 5=to»Ai TfOiMZT laSfg' SCHL 6r7| TIIOjMZf i39|oj TaON(40) 

2i asg aioi7ii sacs i h) es gtfsKsitttOAia. 4 siei. .oioii [oek -.noma sa^ jesm « 

SS SirCSiN) E= l'^5l^(Si0N)(42)S 01* «gi gjMg 71I0IM°J i*& S SSI S£g ^A|§r9 
A1 UISS Ta0N(40) 7J3HJ ' OrOIHS 3^! S! it§ ; MirSQ 'SSE 

(homogeniety)g tfSAI?l= e?e"g tiC|. 

OPIAI, StKSiN) ES.S^tKSiON) °!AI^S gEEOrg OlgSIOI 200-r600*c£K NH,, N.VH- E 

= N,0 g?l7l(HIA1 0iyil5l71Lr £E= SSEI. E= S7ISg OlgshCM 650- 950*c2K NH,(E= N,/H,, 
N.-0) M9PICHIAI 30i~30^S2J" SSKSiSI)A|gJEh 

□ElU dl§S TaON TflOjMZt ,§S°r(40)S *01l SSSIEm l§S1g ;gA|0)| 0|g 4 £IE* 

2!A|^ E- 2j|^A|^g gEIZiOFg OlgSIOI 300-600'c2I N:0 E= 0- B^PIOIIAI ^SrAITI TaONg. 1§ 
Sr^rCK ES e!A|^.E^ I^AIWS S7|g E.= SEI^OIg OlgoKS 600~ 950*c2| N.-0 E= 0, g?| 
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CHy§8ra TaON^g BSAKIQ. 'OlEltt CH-U9 £S&H : 2j$H TaON g*f2|gO)IA| gggj E&1> 

E£|g hssjd. " . • - 

SftK &?i fcMWbtf -ftste *oji (tarn s?i?ioiiAi.a-/H , a^sj sMis 30ifee 
bi TaONe[ isi daw am sAioii sja#.asaifio. 

3 DS„TaON-,7||OIMZI- §3^(40) 2¥0|| SIMM 71I0IM3 SS5|(50)g *0L 7I0IM QKiHg 

0|g£»: AR3. 3! -.-^ SSA aSShOi- £ft 51 Si! 3 MM 7||0|Mg. £gs«40)-; SiN(£££. SiON)(42V, 
TaON TilOIMZf §3S, K (40)> SiN(£ES :SiON)(32)> gM§ TflOIMg . £3^(30) S ay d5PK20)§ jHEl 

ysp ^piMs^(6)f's«eK)i s sakwoi ds szhai. miaa thoims^ «|5 ssgsretp. 

B irssi lis ^Aioaoii; cos ^ uisa TaON ; g=rs/«oj s sKas ^ aispi in sou e 

?ioiM.s.Ea^'a=uiSB TaON°j ss seiak.sssfg zsst ^.aa. oim.ckk tbdn 4v 

5^21 Si^e«W °15|| SSg .HOI MiO-. »IO|M.A|-dl°| 7H3WIAI gOJD= £!2fe>Sg SHJ^jS 

M siaw * SiOl , S7ttH»Bt = 30A0|gaS:£g 4 Si^DI 711321 3!lh§ HOT * SID. 



&?tti UlSF.iTOI B -1IS0I ^3, Ta-O-N 2s 5° ItJ-EIOj TaONS gEHAI D05E(S| 711 

0IM2J- »Ssr£S MStiSSJH SW&BfcO gg-gSKM {*± .S.Sg StKYH S!ir Ta_4,M tlffil 3§ 

tm. y§ 25 ^gg ^ o,o ffl tuq^, s = sgmaiagrcj. ±» g^i aath sss 
□£in,.B uss e=o ami TaONg us; mnasm istHi sasra a gt^oi g-sraoj a§ 

g 71101 HI^Al.TaON 7HOIM2J §39)51 sEISl*^ Sg£j gSH $ °ig Sgg,0H_|EJ 1 

SSIS TaONOI tfOBqos b |g§ ^sp. ^= Si ^ S!D. 

iE, § aisi! Ta0N°i s=ra/^oii asKas sdtnssg i&iAiira'^ ges 7hoim2f 
3Mg TiqiM aioi.°i tusouaisi <y-^ sra+g mwjsk)!. Tooiei dsi-ejei gg§ e^r TaON ?d 

g^i sine §tot 4 s sum gaiAi onaeisj 'ti&exi^Eisi ®?m mpw thsaiij $ sid, 

S^tf 1 

SeHAI MSEISl THOIMS^ flli»atW SiCHAI, 

^i i+aajoi ass ?is- aaoii mms ti'ioim© Eaa»'««sis btD; 

&^| mSm 7B0|Eg sgs| Af«01l TaON^9|g SSfSIOf TlOIMZf igefg SgSfe E+Ttl ; . 

TtVH&a aew sms 7floiMg.Eas»g ass^.e7fl; a 

7II0IM OI-^Htf 0|#*J- AC! a>!2[ S§i StSSKM 4^1 ^SS aMg" 71101 MS- S3 Sf, THOIM^ 
13^, gMg 7J0IMS Eaef g El -;ySI-S|M IHEiyShOI TflOIMa^g ^Soh^ B31«-:'5t»l01 

«l ISOll SlOIAl, ^71 TaONg S^SI-PI 2011, gS9 7|0|M8 ESej- 53g is| §d+it*IE|8fe 
2g *fe gEHAI- OUaasj 7flOIMa^ AI5S-B. 

s=m 3 

XII ZtJOfl SiOlAl, 271 §S1 «ei S§S 3A1^S 300~ 600*c011A| gEEDKM Oie.SKN NH, 55 HVH.^ 
g?|7|01IA| 30i^lOBS3 StWEIoCTD. 650^ 950'COIIAI 500^1 OOtTc Oil A| 27|Sg 

OlfeKH NH. ^°l7|CHIAi 11SftEttfe-%m *a"SS.*te-lj)|A| DflSEiq TllOIMa^ ?fl5Sg|. 

1 2&KHI SlOIAl. ^l ..liMS|- XlEI .!§.§ 3AI^M .300-950X01IA1 gECOh £E= 3^ 1SEI1 0|g 
N;0 B9Pr0flAf SA|E|= 2g 13£i .5(5 gEHAI DII2EI21 TflOIMa^ XfliSS. 

5 

M \V S! SI 2U-01I 2ICHA1. 271 TaONg S*{SF7| 2011, °JAIH ££5 2!!^AI^0|IAI HF §7lg 0|g§> 3 
<i! AOSSS- HF g°J?g 0|g*H ^ /dl§SS SOU Ai 011= §H-i°l A1IS SS»M gSg HOIMg S3 

ei S3si wsdSFef a m\mm as ste sehai maEisj TiioiMa^ wisgfs. 

M 9m WXlH..-4&\ AllSSSg ^AISPI a/°(H| NHOH E= HrS0 4 . S.ajg AlgSIOI 71137:13* Sfe 
ag Sfe. gEHAI DiaEIEll 7||OIMS^ BI5&B. 
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^•S 7. 

•39 iferf'fii«^,-^2l"fidWr' #**K?| 25 (HI, SE^Oh SE= 3^ S3EI §§§ Ol'SVIOt ,'H0:-J££ 0_- 

tewiM a»Ej*i6i.»ss.'7ioiMs a^si sss asrasfths 2l ig'2s sehai miaEi 

39 Itftf.SlOIAL :TaONa,H»21 SgAI, Ta Ta.KtlM 5*1 ggr 

■53tf *0il 150~200-c°l ga g*|0i|A| SA1EIH SJ= §*1I SBTAI?! g£ 3§ q 

sss sehai ouaeisi 7ioiga= n^na. 

SI W.S J9..8&1HJ SiOIAI, TaONH^ S*r.SSS,- : 300~60ffc2), Tagf-SHtpl^SSr tStfl LHOUl Ta 
ESIO) djSS TaON^S .S.^fe 'SS ^S£M SI;£ SEHAI tHISasj JfDlSZR MS&m . 

hi itrtHi sidiAi, TaONg s&fcifr aibiMa- assfe sst> sjAiss. sa^ois ;ois$K>i 

2O0~60OK;2f,: NH». (t/tt. Ic H-0 MSMtHIAI OiyHSIOI igsj- a^g 3§!SMI gst £ 

'B4f»AI?l.fe 3S 51= 5EWAI DliaEI°) TflOISg^ J9'2S»a, 

m loaoii soui g?i mm nzm ?m. mus.ssAi siais a= ^^aiss seh^nis.oi garni 

300~6<Fc£V N,0 0; ttfPlOMI TaONSfS §3331= 5S iS££'.Se SEHAI HSE|S| 

7il0IM2^ J92BJS. 

12 

HI ItKHI "SIOIAI,. &7I TaONS g*mi01 . JUDIMZj §a^§..^^«} m.- spi's- 5= ,3# ; S3EIS 01 
mtm 65p~950X£F, HH>, N.-/H; E= K.-0 MWIOflAi Oiy|jo-KH feOl TIIOIE^ S3SMSS 
lif E= §<5+5hAI?l= 21S Si°S 5fe SEHAI MaE|°| TilOIMS^ 392E»BJ'- 

13 

39 12SHW SiCHAI, &7\ TaONOfl °JA|^ a= ai^AI^S S7|5.£= SE|-*DIS 01 go 1-01 600~ 950*c2f 
N : Oir 0- M*l^t&JlA| OtWS«K)t TaON^g SgsfSfe 38 iS£5 «l5 SEHAI D|SE|°i 7)|Q|Eg= 

14 

» i'<& a 39 izm-'Sk&Hi 4m--.w* £= siia^i snte 5a~2oa°i as sgss st= seh 
ai Duasiej mm®^ nsam. 

§^ 15 

79 10*f. LHXI HI \3m\\ 24CHAI, 291 taONOil 0:2} H^SWiwIAl Qs/H. i-?fc*2|' S1THIS 30161-3 SUSf 
01 TaONSf aSS A!4i-AI?|7IU B9Sttfe.3f «fe SEHAI D)iaE|2J THOIM^^ 

16 

HI ISM SlCHAI,-^| S£S 71I0IM S THOIMg SS^ E=M SE|^EI=lf ii 

s emi s= sjssiAi sas^ as ^gss s>= sehai maeisi noimg^ as&g, 

17 

HI 1-eaWI StCH/d> ^1 SI'S TiN( TaN/ W< WS K Ru, RuO-,. Ir,. I r0-> Pt gOflAI CHi= 5H-IS! 

2S Sfe SEHAI MHEISI THOIMS^ 395&B.. 

S^18 

M \ti E= 39 leSOl'l SIOIAI- SS9 ?lldiM# "Ea'2|SI SE|^EI5^S H§*t 2^ u^S fiS 

SEI£EI= S§S ^AISh= 21S ^g^S SEHAI D|aE|2| 7II0IMS^ 

Hi^&a. 
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E 2= SMU 71101 S&EBftSI SSg H5hAj?|£ BTliM UEFtf &3E, 

E 3£ I3t^§i Pl HlgH (Ta0),-i(Tt0),N SSofe B7IIM UEItf BSE, 

E 4£ S&B 71101 §f STUB UEHd! BSE. 

* E32| ^MOil CH^ ¥h°J S3 * 
1: BESOTS 5:-:HPIMaa-Sf 
10: is.S 7liO|ES. E2S- 15; HSG gE|5S 
20: SSxIief 25: 3 MS 711 01 S 

e miiirs nasi ±h a a as^eoi &$t sem, «&i (tao;MTio);N «iaf©s-:oi«>ia 
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SIESI MHEI±»^ dlOIE1 0^ 3711 5 IMS. L|g .4 SIQ. 3 SH_fe,. ;??I32S OiOl 

El 1. Al 91 ? OlOt Sl^ DRAM(Oynam ic Random Access Memory )2|- a= mW£ (vo I at i I e) Oil SE| iAI-OI 

3, Di.6U= :$7\*i2! aiom .mm wme.ti sram sfe- gateia iasn)2 r as Hi?ias(Non<- 

Vol.atile) DiSEI. mp\Q. Q|. £ SffSI 1HI2EI. 4A>gg. ZR ^ 5j§E|= : M0HHI g££r §§i 7W3 

: si7i nsoi ssMotq *aoi.spi"^Haisa7A^ji:Sic! f . ' " 

Hisiaswaa ±A>sTasa gaiacf lash) mieei i»g : s.?, sis sots -axriui aissj «§ral- 
tra 3. $s:>i- as* &mn aa. 

131*1 M2a .iW2| Si MSOT^EIOfl AfSSia 2i= &atfS@''*B9,.?iO|M(flmtlr« gate)2 r BM 
S 7flO|M(controi sate)g SAlOfl,. ±§2| SSSSfg £a»g2J. «ag ,#C>. 

oia.tt.«i*i whei-j.2^21 .>s-aai^g.^s.,A^ji.a=..dsw/aa^/tfaier(ONO). sa*n ^ 
■s Tt-yicH MEH^i Dnaa siisoii sat^ .ate ssw srssfea &?ig som ski-. 2lSs\n £1 
a gagas #itm aasF-sss-s s&a as^s-, gsg Hois^'":afes-S!'(R0 : 43tt'£s=S!tt g - 
■s Aim2K ss.itiaa 3an Ega gagassfsi >sj«i :opia^ atR 
i2s S!*i.^«is tf^Ai?i&apr.fl7i':8iQL«teu sass* 'tfiair <* ; a=- saaoi si»..nia 

Al, 256M ,0|SS| • DRAM HmVi .«»feSOI S < EmUftKlfcOtf-' gEH £l MEa 4AT2J °S3 

2f2S ajg.tf PfeSOl 91302 -SACK 

3E1U, S-SSiJSKTaiO,): 5tS ga§t! Sh®t#SH|(stbich'ibmetry)g ?>32 2{7| MSO|- 'EfBS(Ta)j!f 
£•±(0)21 5gdl ^IdlOfl ^i2J®> x\m*i EMTS STW vacancy atom)7|- ^ LH CKI BD. Bgg 

2*SKT«L4fc)StS #1 *I*II2| gaStf Zig UBSM 3 ^ IHOil^ a±ES(oxygeri vacancy) £EH2| » 

at! awi(Ta) snmtt& ^*i2£ entr-^vHWao. new. aagasKTa-a) 3S21 aa§ 

Sta£t9BUI» aSSAI?! **g3;Wg ^ LHOil a^SII 2f= SStS BW(Ta) 

a ah -osmi?pi ;w» 1221 atFsaoi mma. 3as, ^ ssai bitkhkt«).)2| a^ai 

(precursor)°! Ta(0yt)«2| S?ll3f Oi.(ES N=0) 3>h±2| SSIA1 g£ga B£a*KC)2* B± 

SfflStfH,, C-H, #j. a g(K.-0)S sJMI ':EMoW BD. g^, aafei!sKTa.-0 5 ) Bjef LHOfl M^MS £ 
B4laW>; :OISm EP^(radicaljs 2!§B 3 MSAliEISJ gS9 ^OlMSYEiei ^2*0^ # 

014^ as oi^s a*« Bsa^sKtfcO,): aw«bi umas oiaa §sh*i misa ^atsi m m- 

SHAI^EISJ. °gr-E5 SjfEIAI,S§12 SiCK. 



b assi ^° m 7is°j smss tiiaspi siskji, a^isj s Sg ^ um 

e as°i ef§ ^#.4^it!- ^s'g uisas maa ^afsi sjiti jg'iss-gg iassfe- 



.a ?i s ws ^sa THusaa^ 7ioiM»aaf.?ioi-*«a--*ss JiioiMsif, gs9.710iMg .B2 

0), (TaO) w (Iiq),N2S .OI?Oia SSfll^ah SSa^.^M SSB SMS THOISg ?U|^ 31g. 5 

S2s *ja. 

s.assi ui?ia^ nsa £whsichal fe^i ss'aisjsj nsh Ta°i g "his o.oi ~ 1.0 : ie) 2101 

dh&SISIEh '333, SSU JHIOimfe ^ej qi^, gJSS 75 ife 0|g:0IS2| qiiOITIU. 
Pit!- ^52). SEI^aS«31, ga^aSg2| SSOA SSB HSQ 4'a=#2S -01.^0)3 ^>SE giQ. 

3EI3, ggg. ?iioim a a^g ?aoim s sjoie ot shLfe asa gagas, TaN, 'i. m. 

WSi, Ru, RJDb/'Ir. IrCb S Pt'2S 01^0)2 3M0IIAI ij^B 01J= SfLS *«ga. 311 >||0| 

M= TiN, TaN, V, WN, WSi, Ru, Ru6 ; , Ir, IrOi S Pt2S 01^013 3gOilAI tf^B Ojh: S1LEK ga 

gasoi sisa .=t.sM msm 4=2 aph 

tn: =5?g as*p'i 9ishoi. h as 2i m*ig« 012a dtnei. -Jt^was' S!2i?ia *khi thioi 

MgSB» ^SS1= .BTIiai,.. TilOIMga.^ ?|(HI gS9. ?IIOIMS ESsi SSSfe 97H2K/gS9.3l 
01 23© ■«M>.;(TaO) w (Tiq),N -HPHI -S.a»K)l Sflaa» ^SSfe B71I2K- SaSlief ?|(H| a MS 

wi&s'saM'tfgftc'E!*, a aMg wiMg sag, feaas^ a gkg wms, sasg: 

b as2i. m$ia« miaa ns&atil %.o\M. &?\ saasi° onaaoiMg .a^as 
Afgoioi sssi-3, ^aaie.'g mss^i aw, gs§ xioiEg sa« *ioii Aisa asi-^oi s«a=- 
sg. mm?\ mya,. msm no\mm Ea#2i iag m&M?\= 'E.mm d stmi^ aoi am-sisi- 
ek 01 m, gsg mmm aa#g .ssfai?is btos s!Ai^(ih-si.tu). as eii^Ai^cex^iiu)^ 300 
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~W0K,, NH, E^ tt/H.- tt'WIMAI 1~5g§3 lE^OIS 0|g# ISfelEI ggf flAJSWLF. 2.^ 1 
.^ElSSXrapja thermal process:RTP)g OlgeKH 600 - 950X, NH, S2I3KHIAI OiygSIOI §5**1 El 

g 4'Aj?JCh E£ 37|S(fumace)§ .OjSSKH 3 AW? E= ^iAISMAl 500-1000*0, NH. S.WHWAi 
-flfilAIII 4 SID.-. 

nan,. #31 .sS:aiers v as*h3l soil 3aih e^ b^am, #?i :ssn Tuoimg £a#°i as 

CHI fjga H9£8iew W7i*fe. EMS Q. =?iim. 4= SLSOH. 01 XmdM^m SITISfe &?s a s& 
$(Hi; eSS 3«0|Mg £31- ABSSCTL* 2g#l tf#AI?|3| ^l§K31> NHOH e°-i| S& H.-S0, 

:f ail OlgSrOI 53flE|o|= BNS.EI ^Ulir 4E SiP-, 

~IEI2,.#3I (TaOX ^Ti'O^N (0.01 s x ssb.09) ^0|| SlO|A| Tl> Ta2| 1 SgHPh 0.01 ~ 1.0 : 1 

oi qe^ s^7i^s*rs^s e*fo^ 5101 Hurasra. 

Stt #31 (TaO),,<(TiO); N §*TA| Ta ir*fe3|£ g& 21311 : #Sj| 5W3IS. S3EI'=: S!§if°l 
Ta(OCft). 14b~2bO'c6ilA1 StfAtf 2£Cr. Ti #M2| mm?\Z TitOCH(CH,),i , i^f SI 

5§?ll 5*1 §1^31 £ PS". 'USES 200- 300x011 Al g^AI3l 2£P. #71 (TaO),.,(Tib)>N 

S*TA| Ti gg2| f1*IS7|g g3| ?j5BA| TiCl4, TDM AT, E= TOEAT S^'HIS AKiS*£ 201 

E*h #31 (Ta0),- ; <(Ti0)<N g=TA| Ti/Ta=0.01~1 .0°| S U|£ SJs3h£ NH» £h 0 - 3H±Sfg IQsccm- 

iooosccblhoii.ai §# sssKfl .7a a 5r4i3i#s*r ism lhchiai iaem Aiaa. 

#71 Saastg'«#»r= BTfl *M, SAI.Stin-situ) E£ SjiAI5( ex-si.tu)S #31 $3*85*21 S3 

g asEisioi, &A*«»]tt : as"saarsf , iH'i^H»'si3ffraAi £asist2j issjg sesh= ettii 

0 7HI&Q. -..piIU SflEI 23IS E= 3*"S»ai 5§1 AHfEl,. 650~950*c01IA| N.-O, ff. 

S=. It g9l3|(HIA| atSS.O. 



oieK ssg sseioi g ga.si tirerat!- ^aiohwi mi &mw i ssskotj "eo. 

E 1 LHA] E 4£. g §3 (HI COS HIRSTS OH EEI ^A|2| B2Smi§ 'ggS|3| *|*> 3ti£AIEBA|. 01 

m sssra g -ttssi-umtta mis a ±a>°i n mmi2= asggs aeai am. 
sisr..s i= ash *3#a^3 sen jhoims sascios ssia UEta sasoip. 

S I CHI EAIS.UI9f.Bdl, ffi£M7IS<1) fifS #S^g ##AI?| ^0|M§Sef(5)g «#t!CK. □ 
EIH, 01 .-7|0|Maj3S|i(5) «40fl . (HIS SOI AST :lr4PI #§*!:( low pressure chemical vapor deposit io 
n)SS OlgSKM £SS #E|^E|=2fS e^oKfl gSH WIMg E2«(10)l ^S^G>. 

#31 §S§ TflOIMg. ESs(10)S ESS SEI4'EIS^ 2|(HI, TIN, TaN, 0, BIN, BSI, Hu..-RuQj> Ir, 
IrO- 3! Pt2l i§ i^£g OI?CHS JgOIIAI a«ia Oliz E^ SH-fS ^SSr3IU;' #31 ^5|2| gE| 
.^El=5f°| ,« gf . *E SIO. . 3EII2, -M SS! AI±Ei£| ,AS.gSFft S3IAI3I3I SISIQl, -01 

^reioi «ss ssn xioiMg esscio) ^ioa, eais hkuhji/'bssi &iag is^e B.^ 

HS2| "12113 (Hemi Spherical Brain; HS6).«#2| 'SEI*IEIS#(15)§ : -'S!£fS- 4=S SIP. E*j-, #3| ?|| 
OlMg Ea#(10)g OIS ^ (stack) 7iU, 3S« E= 0|g §J1S s M M2!AI^E1£| «2 
8S9 S3IAI3I3I 'W*HM 3SIS ^SS SSS 4=E 21D. 

□ d§- E 2(HI EAO Ur2f WO|, SEM^i 3 §SSA| MSg 71101 MS «SSr7l 91®} E 

is sei tfsissRio, i5)iii- saaieisi tiisoiiai ?asa jyaausiotooi m£z\= a# &Aish7i ^isioi, 

&&m*i Sm ^SCHI 3.AIS(ln-8ltu) E= ?aiiAI^(ex-situ) #EHS,QgHf as CHE1 3|A| Sgg A| 
gSKH #3l-Eina.SE|^E|=ej-(10+15)SJ i3S S'alAlglQ. S 300 ~ 600*cHJ =E, 

-SJELIOKNHi) N.-/H- g$|3|0IIA| 1g LHTCI 5g S3 gE|20hg &SAI?I #3i mSII .31101 MS 

'EZS'COO)' S HS8 gEI^E|=#(15)2| S3§. g&fnitridation)AI2!Cf: #M, S^i*IEI(Rapid 
Thermal Process; RTP) 5Sg Olgol-OI 650 ~ 950*C°J £E2|- NH, g*l3l(HIA|' OiygSIOI ISrAIZJ 

CHI, 3A|^(in-situ) ES ^^Al^(ex-situ)£ S2SI|5|g S^ltJO. 90. -•»E*2Dt E^ RTPg 01 g 
*f=: CHdCHI a3|M(furrace)g 0|gS|O| 500 - 1O00'c2| SE2r NH, g?l3ICHIAI IslAiaQ. 

Eth #31 gEi^Eisejej ass isiAi?ib s§ aw. msii ti'ioim© Easg aafj- DS 3A|^ 

(in-situ) E^ S*iAlS(»<-situ)S M#(HF) S3I EJE S# §2|S AUSIOI *>3#ir9Jg • «3|«r= 
S§g *W ^E E*]-, 0IE1?J- HFg 0|g*l- S3. SEI a .Efe*(HI.. 31131 A0§§F7|U.5^S 

g *#AI?I3I *|SKM NHiOH E= H.-S0, g 0 -*! 12| Dtfsi AhlohOI 71138 «E|Sfe Sgg "^31- 
I* ^E 21Q. 01 (01. SSU TIIOIMg' Ea S2|. #£r7tltfSg S7IA|?|3| °|5H S5EDI E^ RTPg Olg 
SttM NH, ES N.-/H.- S9I7IMAI gSS 7IIOIMS E2§2] I9i 300, -950-C SE0IIA1 §5|AI?I3|LK 

NO, E^ 0-. g?|3IOI|Ad gflE|S*dl SgS' gE(dangling bond)0fl 3l3?i E^ ^2Sj 

sse JHasioi ^^a^ ^«g t, p #Aia 4=e sick 

E 3S I3SmK§g.S« Ul§§ (TaO),.,(TiO),N ^(20)8 «#Sfe 3?tl UERH= 33ESAI. 33 
S 5**^3I#S^- SU10IAI 3|#erS(gas phase, react ion)#:?iX-||A|3l3A| ti|g§°J (TaO),-.,(TiO) s N (0.01 
£ x =sO. 09) aje«20jg, Qrgai ITS S*«^S3|g A|go|0| S)l?i 0411 SOI 150 A DI32| ^« 
S g=ft!CK 
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troller)2r ^02971* SM SSbl E£ 
* §^§ 140 - 200*0 "SESI-SEBfl LHOfl A| 
-:S»A|?I 2SCf. 

naii, EiEfe(Tj); aros^is eiew ^^ssaoiM(Ti coch(choj Y)s* irs< eieks zmw 

" iS^O. #71 Ti g«2| • -»ft».7l= ElEfe .E|EE«gE|dr=(Ti'CI 4 ')« H|S£k TDMAT(tetrakis- 
. dimethyl ami do -Ti;) E£ TDMEAT( tet rak is^d iethyramcrtJojTi ) SKEHIVa, a^flS ^jMQI gg 4=E Si 

:0lfih IT? gfei-2.'S 2013 tmg?\S Ii/Ta=0.0j-i.0°l S Ul (inol^ ratid)S e»7his asuoKiH) 
tf^(P.O : : ^IFM TOsccm-tOOOsccm LH CHI Ai S^iW7-l#S*r SfcH LHCHIAt 

S3SSA|?I3 (TaO)w(TiQ),N uftP'Sa ^ SICK 

H'.b& E 40il EAI9* blhSU- SOL bjSS2| (TaO),.*'(TiO)*N ^(20) ^Qil B^agS yOhSlfe-Si 

swaa- s= M£gm xuiwa ssag sEmtii sagg- §7w?j7i whjl awfumaceja 

..OISWM 650 951TC SESJ £EMAi N.0(0. ES *t); .^PIOilAI 5 -~ 30S §E gSEISCK. 

r>§, .aaae (fd))^(Tid)»H : saaeKai) sfoii ess adtiasa s^ska asg ^ioiss ess 

(25)1 aStCK 4^1 2S# TilOIMg Eatf (^S.aS-a':»aflEI5^-2l'0li TiN/ TaN, i WN> WSL 
Ru, RuO;, Ir, IrOj a Pt3r 3^£S OI^GHS IlSOjAI Ofe E~ ol-LE SSoKTfU; #71 

g^glOO- OTA SE -.SSBra, ~1 ?)CHI *^ S5SDH Sit!" WBAIEiSI gg.^ .-ggq 
SPI •«*!■ &»« (buffer layer)£S gaSEISSfg: SjSU ^E SiCh HEIH, ^I'g^fg LP-CVD 

»a sine; pe-cvo; rf -dour ^iheis 521 srass «*tfcr * sick, 

□SOL ■.asl.AifiAizj SS#:b|§§ffcH #!7| 7tO|M# ES«(25jL (Tad), <(TiO);N ^°|(20) g 

ass ivnmm Ea#g wafs nwEfefeKM ass: hqim{iqj5)-, saa^-a) a ass >hoim(2 
5)s oi^oia a HoiMasa satcF;" 

mt mO\ M..H9M SafiWUCT 40 ''Ol&fiS SagOl (TaO)^(TiO),N; ^Sfg 

21^ ai?l DISH', gEH2J 0N0 ^(e=4~5) a Tai) 5 -ttJ-SK c «25)g 0\§& iXKQ 5 ^aSifg 
%m $ 21D. E£h (Tad)w(fi6),N SaSOl H^l tlHSQII 2»-F.»Sa^2l 

aw *»-iatK"3»a. a«« ia^F ach. .^,.a*i-'-3asa^« z^stf ^at(stack) sKaa 
e «Mer: saslFS ^\ ^hdi, ors aa- ^^i- moimji ^k\m\ mm atf 

S?» a&V 4^ SO. Hail. ?5S|SS.&Sa. S&STIKtetragonal .systemJS) Jmu 
2{S •'tffflEIEHsXTfOjJOl SSl^EIOi SA7I OHSOfl .^MiSKTaA) -»as SXlfelS S*M"U|fl(OPI 

sj, a^js] aE-7F^4*ffli ^^sisse fflsaoi sioi a^s^Ei °j7hEis a^R\#^cHiE a».« 
oFLia/^gas w^^e 'wo^&mii+sKTaiOi') ^g Ajs^te a, m?h73^eisei- a^i^j 



B ^SQI Hltl^ OilEEl iXK 9 '3 flj^Sraoil Hims,. «7|O|Ma^UI0IAE (TaO).i- 

(TiO),N ^g Saai^SS AIStJ-SS/M HS^jthOfl LOE 93 1 3^21 &£0flE H!fl^ 

DiiEEi iwsj mm nmw &=?tm iassri ^g ^ acK 

Etl", H HfSMAISU- (TaO)i.,(TiQ),N Saa^S ^ SEH^i WISEj ^Xh2) 3 M2HX|^E1S &WS 
AUKTa^O?) ^SHHAIWB S3a^2| SF*i?f5H| tm^Oil ^^IS g£§S S$| i?SaS 

5] ^ (I eve 1)01 »g gaSg tHSS" 4 aCK E*N ^ SSIM 7HaWI ?loH ^M^tf 
(TaA) ^ S*T 333 SS^S ^A|§m as -3^B-»a (Rapid Thermal Anneal ing; RTA) g§ ffi ° 

aa^r s*r oi§2| a&7i.»s«H}aaF &s mm\ ^§oi §a a^i tmsoii at a 

OB.,- B : BSS & h #^ dIAIWHI 2.01 GFLia- *#EIS g^S?IOil ?IXHa S S"S2| 

AF^j» g£ LHOilAI'SaWHI 2J?B:0)E1 "?JK| B^OI 7^fa. 

mm& misa&«2i 9 tuoims^ fessoji sjoiai, 

4^1 isa Hoi^a B£oi, .(TaO)w(tidj;H2a:6j«ia saa^j a 
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4&\ SEn** t&w iss an mmm ^tiis'fe as §g£g s& umirg: unaa ±x r . 

itHHI. Sl0jA|>. ;49l 53*^*21 TI21 T<£| ■', UPF 0.01 ~ 1.0 12! 2# l§£g -5fe HltttiTd, 
ffllSEI ±K\ . ■ 

M \%W aCH/M, ; SSK fllOIM^.^ej 75, SSS 75 Sfe-0|«. .0|gS| SS^ 752J 

m®2.s. she m\wg miasi ±xk. , — 

fll 1t.KHI 2iO)A1, #!7| 1^1 TilOlM^ ^ gsg ^ 5 t££ OIS. :0|g£|'S«S 922|. 1E|£ 
EI2*a;'S3'| .'KltfaS«2|- ! ISOI S2£! HS6 ^EI5*1 Q 7blSfe iH£g 81= Hl?|^g 

5 

Till \tM SiOIAI. 491 §31 TflOlM a'-SMS 7101 £ g SjOlE 0)i=. SR.fe SSS gElfiEISSS 
01^012 2S ^923 51= bl?|g-« DUSBJ 

S7&.6. 

•W ItKHI SiOIAI, 4-71 SS9 71101 M2K a MS TUOIM 5. mS. CHb 8H-r=. TaN, I, WN, ttISi, Ru, 
RuO,. Ir, IrO, S! Pt£3 01*013 3S0IIAI 01 iz. SI-US 0\50\E 5!S t§M Sfe dlflirg 

IHI2EI 

7 

Ml Stm 2JCHAI, 7|b|E =; 

TIN,- TaN, •;.»)/ ISK Ru, RuO-, Ir, IrO.- S Pt°S 01*012 3M0IIA1 ;0|=. SRjai, #E|gE|= 

01 Sjsa 01*012 =5S 1925 §1= bH?|»g (HIEEI ±7J. 

S7S8 

^ESPIS" 91011 7liOlMSS^S SSSfe B71I; 

631 7I0IMS3SJ- $1011 SSS -TflOIMS ESti ^5fe Bfll; 

4?l MSS) 71IOIMg ESS 9101, (TaO),.x(TiO),NS SSfqIO) S2i||2fg «gS1= EMI; 

4?! ssaiej- £ioti ?\mm tiqims as#§,assi= bth; g 

471 sis 7iioiMg Ea*,.saai.5|= .S; ssa tiioim© sa»xias iiEiy* r = ei-tiim s*mi 

SI BtKHI SIWAL 491 S2JllSt£ &l h B 0U1910IMS 2713 MgoKS\ %&oY= 2g ^923 Sr=- 

hiwjh? nag ±33 azwa. ' 
STtr io 

w-whw sioiAi, &?\ sasism tjgspi son, 

491 e3€I 71IOIMS ESS 9)011 73S2 ^sh^OI SSEI- 3S g&|*K7| 9ISf01 4^1 S3S 711013 
§ ESS.HI 131 |t1A|?fe B7IIM □ 3*!Sfe 21g H923 5fe U|?liT4 tHIEEl £»°| H5» 

§7*r ii 
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e!AIS £E= *!£Alim 300~ 600'c; NH, as Nt/H ; t&PIOM 1~5gg°H SE**DS.\0|©£h:§g*J£| 
S8§ 531. ^9£S UI?|e,"S. (HiaEI iA>°j . 

12 

5^ S*IE|5Se OlgSHfl 600-T.95DX., NH, S?I7|(HIA| OIU§SH)l ISfflEI SSS gAIShS 53S ^9 
13 

m \\%m $io\M. #7i : gs§:7ibiMs iijAi?i£ sab, 

S7i£i':bissici aw* is q^AisoiiAi M-idoox, nh. m?i7i'wiai a'»Ai5ife as 

CIWf4 

a 8SKHI skhai, #71 saaet-s ssspi son, 

■2JAin ae= si^Aiss. mgg ?iibiMs ; .Ha#2j ism **sa ^d^^gjwsRr as m 



15 

*ii 14tHHI SICHAi, £71 gSS 71'OIES S3S £SM XtgdlWii SilTISfe girl 
(HI, 

£71 SSH ?1IO|Mg. sgg AB.SSCTL1 Vtt*l?PI SimCW, NH OH g°4 a£ IfcSO* 

m^m o\mm issEise en* a ?hi»is sis <«s£'b *hs umsrg wiasi ^ai°i 



s^tr i6 

SI :'BtHH SKKAL &7| (J«0)«<WO) s » .(0.01 s x S0.09) *tS£| TilU TiSI-S 22BPK0.01 ~ 1.0 : 



I? 

fll 8S)-0| SiCHAi, &>\ (TaOj,,,(TiO) 5 N 5^-AI Ta SW§7|£ S9 2S7IS-S*! S@r7|S"SgE|£ 83 
#BJ Ta(OCiHi). 1 40 ~ 200*c Ofl A| S^AIS 2zr 5* «*g££.*e DO S3 ijqej 

.aia. 



iW IB 

1 Bs+OJ StOIAI, 4»7| (TaO)i- ; (TiO),N §=TA| 71 SS2J g*tS7|£ 7l[0CH(CH,)r) 4 . g2|S °9 2S7I 
'3 1*1 Stt7l3-3SCF S39§ 200- 300-cOflAI SSAI^ 2 s «§£5 Sfe H|*|^S 

miasj ±a>°i sisss.: 



§^ 19 

Hi 8& £E= n '1BSHHI' SICHAI, £71 (TaO),;.(7iO),N gSTAI Tl «^2| S|4fS7l§ g7| >|'tHA1 TICI4, 

tohat; afe tdeat a?Jw-Ais»m as *3ss *s uusitog okei ±#2T.h29«.. 



SI 8*KHI SlOlAi 4^1 (TaO),W(TiO) r N S^fAl Ti/Ta=0.01~1.0°J S U'|S- ffl-g^i NH.2I- 0 5 7^HS 
lOsccm-IOOOscciiLHOilAI 39 ^gSHS mi7\£B*t ISH) LHOflAi S3&SA|3|£ *9SS 5f 



8-6 



■^2001-0059661 



8^21 

m mm sow, sssi^e en son, ejxi^ a- ^aius &21 ssaie^ sgm 
a ^ui«j= a* '.'»sss trts ui?ig^ hsei ajbei' asanas 



22 

a 21*01.5101*1; &7I/BMEI ECT&WIS SEfrSlflfla :*.3».A»*K)I OI^CHT^I^ 2§ i§2 

ssfe urnwa wisei ±ssi 'as»ai'."' 

n 21«M 2JCHA1, 6E7| -BXIEIAI :650-950*cW!A! MO, Oi -Sfr Hi tt*PIHAI StBSfe fg£S !f 

s urns Di;asj--i»2i -azmi . 

££»/ 
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(74) [HEI21 s-^a, ?str 

(54) gsa &asi as mm 

=?HS| a^Sf ZH»| gEIS --d«ai/tfElS S'iM^.2s°S..0l¥C)lXfe S3slie|0l HHMEICH S«l ?H 
"?H3l;^l.'AIEIS^-.S0|.4ISia.--aaaf» Sasj- SOU CVOgOfl 2J5B ^Eie 

i?asn ^§«ioi ™ saa D 4s sstcf. • " " • w 

QMS 

BJESI ?|2| &%. ^EIS jMS|;5f,..SEIS SthSf, gl5K,?HIBAI.E1, CVDg, 

E IS B:II€S| gAHffiOII CUS #EHA| MSEISl ¥IES g*f0ilAI±?Ei B miSEIl^SJ B3 LF 
EHH^ E3. 

e 2& b ..^aioii ion mm &s.m ?|2| mnsi «s g-at uEiufe Eg©s, no ?i-^g oie 
!/& B o1Sb^ M H^#uau "jf* 81 * * Mj CVDBM 2,41 «w.a«*K= 

E.3g B ^ h 3S| ^Al«| .2M' roS'.ejEa) ?|2| §x|2] XfS (gfgg LKEH.H = E9£S, CVOgOfl °|«t.fl 



fofe £A1£ OI^OIAI^ HIS g^I LfEH.H= ES, 
E 5k SED2J SERAI iHIEE|°| >4E£! iitfOilA^EI M ■DIS51{l¥s| 99!;? 2* UEH,H£ ES, 
E SEHtdl SEHAI IHISE|°J 101 ¥S 2^ 2? ?H1AIE1°J 32 SSf UEHJIc ES. 
<E3°J *fi ¥MCHI tH*J- £S>- 

1 : '.SEIS 715 

2 : Ely <yS|-ef 

3 : ±n BE] ^EI5 <M3^ 

4 : ng-S£g# 
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5 : £R 

6 : fe'EIS S|^# 

7 :■ ^3? "A^Bf 
: 8 fXIIOi 

10 :'«H| HH£T 
tl : ^BI5 

12 ; g# UH.ai 

13 : tfg-Sj- 

14 : -gs^ H|gg *jEIS°t 

15 i,CV&^!EI5 

17 .: 4'Ej^ 

18 : »EI g 

19 : sei a 

20 ; El ; 5 'tHHSjf" 
•21 :/CVD^EI5 mim 

22 : ^ £E|^ 

23 : GVD-^Ei^ 

w ^s^r zr;.?HHAiEi.2i m g^oji a&.-aoio:.- 
^> eeiiei trows n : n&^nafyM, m^o\^m M^Ci: 

E Sb, SEH'2| Jhtffo 2|** KH.AI 01IHEI2J ?-jiEi! .SifOlAt^EI ■¥ QflSfiiti g!2jjfi LhEF 

.aae^ es a&as heei* z» a?i5i£g ssfrpi °nf M -seis wfS 




S 20? ftftL 6IEIS -asph tt£ SIS 21§ GVO-^EIS 3s 2£" #5 Sill tf^Oj 

0|E1*> SEH°| SEHAI EHiaEIOIIAI^,. QdlEt SWfi 9\t* 7tD\ £R • ^£ H2| SSaefg U 
EIS-4^<20)/CVWiaff-i |j««K2t)/tf* fl&IS tftPM22)°i 3=0)1 ^EIJ2 SICK 
£.6S SaWIS! HBHAI D)|SE|2J ftQj ^ , ^° g= ZT2j. 9mMEi*2\ li §§§ LhEUKfe 

UIMfl-flHMAI«EI B .HIOf 3^ = Zh -WiHAlEi ."Sa.^aW UERHH- 2iD. 

gEH.^. ?315 SSi OIL DISKS fi3^3, SE. 6aOJ!A1 ;SS7F HISS- £E| 5^(1 4) Hi 3™* tStCh 01 

OILK SJS^ UISS SEI5SS Qflfi "fig, Ektfe SiH,3J S^B'"PH» .'0|«* 500 - 550*OMA|2| 
JCVDHN -Sffli-.tlfltt * 2JP-. UISS SEI 3^(1 4) .ft-.-gl Ektf B'SlHSt-5AB PH»°J 

siwis u@]ss«i mum * to 

Qgtfil E fibOIIAI El^aEHEl- 3! EEK)| Oflg 71^011 S»| °J*CT HISS 1 -<ilS|"a^Ki4)» SSFS SS£ 
□EIH, E 5c(HIA1 HISS tfBIS^(l4) iHHI 700 ~ 900*cOilA|2| Sk^ST SiH^EF O^SK m± 

n,o e^ ciisa-'flB-siwha o^a §±1*021 1 cvdschi ^^h .0^ seis ir»5K20)g 

QMIHI.. E 6dMA| ^E|= ^5^(20) 600. - WcMAIS) Sl^gf'SiH, . £Efe □MSS.SS. 
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SiH ; CI ; a 'SaUOhNH.21' g; CVDgOil 2|*I CyO-4'E|= a«e}<2.1')f 93 #0-. 

ChsOfl, S. 6eOUAi CVD-^EIS i'sRK21) i' 40j ?00: ~ 900 ; cO||A1£j. Hh^gi- SiH,2|- OltfSf .'Si- N,0 E 

^ ciiss giitxijif oi-dti- §i n,o°i g cvogbii sisj. 4^ cvb-^sia 4»sjsKZ3j* satib. 
amn, e wpiiAi *§7i £?i7i soiiai 4¥ cvd-^ei= amwm otastj-ESAi *jas> 4^*! 

•El a 4*Siet(22)l JJ<aBD. 

S^2| E 6g(HIA| 4^ ^El= 6taef(22) 4011 QflThOBSI. SEIZES «gS BOi 2^(8)S SO 
SKD, EliZIgHIil 5! EEH3I US ^SlAi -^0) .3^ . Zf JHMAiEPK 4!49Q. «0| 

2! ^(8)£ 620-c Oil A|°J. . Sifc'fl & SI H2K RH> S : AJStt-CWH (HI StN ' SSIT^ SiCK 

oi saei. sWs-^ 713 iwiiAtfe, dibia M^4lfr^oi*S3'<. ttrani tt¥ 

^El= d»SU20)/CyO-iSEIS . #Sl^(22)2J 3#<HI 2|ot t^oEIH S5C.K 

s&oi oimsm dtp Jfjg 
SEH^i 719 ixK oiis is §aiA) 'wsasj- flibi a^.^si saa^oiib seib 

Afs^/CVD-^EIS atMW^ 4'EIS 3ft ^21 AUSHI 2J°°£ SIHfftffe 20| 

SICK P| PSM, MEHAI 0IISE|2j ±71 7LB '4SS|-TOtf^£|»|jn SiaCh. 

e ass bta> its s-tig* saioi m±m9U\ *ishai owtiis'aaSi bjei 7'iei sxi, § 

61 SEHAI OflSEI 1WIA12I 47) 7|g «$E§ Sf4AJ3|£- s^afSI ao| SSfllSfS 2 

S BS2J S^tl- 1011 7|*||&.tfEill 71 21 &«£| *l|2 ^7H°J S^Sf Zhdil gEIS#£fe,VSEI 

a a»siei 2#°s oi^oiai^ ssaerai hhaieioi *J4S .?hsbaiehm ^uisi^ &Ea 7iei 3*21 

SI 5 S-Spll 2101 AL 

^E|=°«HI CHSI01 NO Jl±m 0\gtt glilS *SS(OT 471 -2EI5SJ- 41HI £EIS H»SJ#,.«g*!' -(HI, 

471 4'eis .sa^ ^m.cvdboii °ij« gEis asmm sift*ioi.47i sssysrs sssfe- as ego 
2chi 7.1x113 ehaai ?\n ssisj.ais sbs,.^h?j s^zkhi £!£i5- dsisi/gEis.stm 

2ft23'OI^OI7J£ S£1*«5J0l HHXEICH ?HIHA|Q1 ^blsfe e.Cai §*|2| MS. HflAM' 

240JAI, 

tfEiaaf GVDatHI 21t8 4'E|= ^Sfg.SSth NO 7|±g 01 go ID) gitHHI 2|«| 4^1 4'EI= 

m ?ias tf£i-B 7iej s*i°i xii 5 aas, =jh?i zmm zkhi ^eis ifSf^Eia gti^si 
ms.^ oi^oiais saai^ioi uh^qoi ssa jhihaieis =tmv= sfaai 7iej §*i°j si5 ssoii 

SiOIAI, 

^EJ=5f. 4KHI EEKJI i!3a^H0^ 1 '2|n'■:tfEI5^t^fl^■•*^^3^0f NO. 7h>!:S Olgtf gg W2|S|| -^7| 
SEI59}2J 471 ^EIS at!?m 281= S71I9(HI 4'EI5 SSJ^h 471 SSSeH 

3s 5K= 250IQ. 

S SSM [[fs e^ESO 712! S«2J ai.&SlS, 471 £2 OH SiOIAI- 471 ^EIS5|^Ai 2Jg7|- H|g 
9 ^EIS5[g ^45fe 2# aoiO; 

S SSOi OiE 71 ai! &Ea 7|2! §*|2j M % 4^, -^p,^ CVD _^ E ja Ahtjmg 

E^.417| M?|7I SMAI CHygSKM »gt^ iSE|= Sfe 2g egBS Sfe 20IQ. 

g ©son aim &sm 7iej §«°i «ii sgs, a^, a^o,)^ ^'Eia-.i+aej-M m e^ 571 s 
$171 soil m oiyssioi ag*K^Eie im^s.s. sfe si ^ses aoich 

0|§K e Sresj gAKMIOII [Do - KM Ea§ S58FOI SStJO-. E, ES S gg E£ 4&'¥M(HI= § 
g ¥S1 gOIAI, 3 E^ ^g^fe 3^7h 2iQ. 

tfAfOl'1. 

e 1= b sawi [lis ersa 712) §«sai. mehai diiseisi ?jEd ^odai^ei b unaEig e»s 
gai# uERHa.ap. e. ichi ai> as i^.^eis 715,. as 2^. g .^gjon 2j?« 



71- CHg ^Eie°S OI^OUIS ^S K, &5 g ^E|= Itjefs, gi gs 7S Ah 
&2 212 8S 2Jg7l Dig 4'E|=^e 0|#O|7a= X-UCK S^, as- 9^ 2!g 0llEEli2| 
3^(5) ^ fljCH S^(8)lf2| 27|Sj 12 g ^E|a mV%, US. SS 10S- SIS HHi5 , S2 
3S HE oigg^ §|g HHi!(10) if£J ^Eia dHI^, f i 32 12= 4S iN? HH^f! . S K 5 3S 
13S 5>s m$ UHd(10)2l 4S HH£!(12) Z»S| 4'E|= ^SjOICK 

01 gAIWOHAI, QI0IE1 MSi>l*f SI01 - ^S. 3^' Zm SSietS 4'EIE §Se['S(6)^ gEI5 
2*«SK7)2j 2#IH| Slot ^4EIH SiEK 
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£ 2r e srasi .^aimi ion nm mehai mi£Ei3 xbcx 2^-^ 2^ a ?mbaiei3 his &«2i y 
aim LiEia esss, biM2 mm\M*t.i e to s^- ^ asi jhebaiei eh-.^m uerh 

H 2JP. 

E 2a0j|A1 b|gl gEI5Sj'(f4)3 • §ISs tittf*. 01?iA|,. #2 95 1§ . £EI5 B 

H 2= Ely 2iPf, §E S!2 .3iS:--ia- MEI UEiB 2&S}0IP, BW3I- HISS- ££ISSK14)&. 00§ 
MS, ai£figr : SiH«2K S£S PH..S Olgth 500: ~ 550X0IIAI3 g. CVD^Ofl 2|oB-.««S 2!P. 
7> ; b|§li ^51^(14) § £] fe'E^ Hk^Sr SIH,2|- 5±2 PH, 3 .S§bl& mg2.g.M MOm $ 

21 q: 

E 2MHIAI. E 2aO»A| §I3£J SS^F bigg ^EI2^(14)g E|i3EHEI S! EEfOI OUggg OlgofOt 3 

E 2c0j|A|, 850 : ~ 1 150*c3- NO 7^ 2f£ NO Str&1= fe'Wl: e0jlAi3 0iyH# tS£>P. 01 

till,. tHIUAIOil 2tfH 2!§7Kbl§§ £EI53-(14)0i , fflS3F PIS £EI52£ OI^OiAl^ ¥S 2^ 

(5)2s Wsiem E*i- : oi ^,a^(5| ; #Ei5 s^s(6)oi ss.aci-. 

3EI2, E 2dO«A| 700 ~ OTC0IIA13 i- Ekfe'gr'SIHSI:, 0|^/ii'>L^-i : b DSSS '^gf Si1tCI_;2f 01 
01 P-E3 E 2e(HIA) 4^S7| g9\J\ SOilAi :CVD-^EI5 ihS^(.15)M blWs^SSAI ' *iyil £E|= 2 

si^rag sasra-. E; oi mum .^jeis §»et#(6)oi "arawasi Mctf - aiispi ubsou ^.s.2^ 

(5)3 25l#SJ-=P. 

il*3 E 2f(HIAi; ^EI5 ttM%KT): £!i§7h PIS ^Ei=e,^S. g«S SltH 2^? (8)3 £AI£ i| 
5JSHI,, ElibZlEHiri * EE10I Oil* 1 SSS 7|*IA| JIICH S3 - 2^ & 5HIBAIE171 SS£!Eh TO 
2^(8)S 62CTc(HIA)2J 2±g& SiH,2h 3E±2 PH.S A1©£J CVDgOII °|oH «glf 4 24E1. E, TO 2 
= • «° 2= ZH2| °2ifl5^ gEH. 3>le2f ©EL ^EiS 9$€W.(6J/tfE|5 2»5f(7:)3 2# ? 

3.7KSP. 

'oas- aiatj urn aoi, di ^aichkhi toss*, etExii ^isj §*i'ei aoj ^^g ;^ zhhiai, ^s.s 

^9(HI NQ:7^M 0I§^ §1SHH| 2J§H MEI5 §S^.«(HL CVDgOfl 2JtJ ^E|^ >iHP|g 

^SOfl. °\M .^E|= ia« S .^EI5 iftm 2S°£ OI^OiAl^ SSSI^ «S 

% K ± Si2, OICHI [OE^. SaiAl IH1EEI g2J i7l 7JH ^E°| H^tS EE^ ^ 2iQ. ' 

.£A|0!l. 2. 

E ^ S. STS2I .^AKffl 20)1 .[[fg MSHAI D)IEE|°J MQ\ S.^ -3 3HII1AIE12J SI5 H 

aiM LIEU* ES^S; b|M2^0ilA)¥E1 a IBOi S= 2^-^ WHAIH" S3 OEHHH 55 

a 

SIS fe^OII OJSfOI SSSra.. ?d E 3aO|)A| £A|(H| 13 E 2a2|- D^WS, S!S?hb|g§ ^EI55| 
(14)21 I|SJ1 *St^D. 01 71 A), His 1g ^Eie g5 gjs 2& Ely 2S^, gi'gs 3S- 
iXI- MEI ^EI5 i+Sf^OIQ-, 

C\mm, E 3btWAI Eli32HiII 3 EEH3I 0Hg 7|g0« 3ofl 2!g^ b|gg ^EI5^(14)g 
S 71St!CK 

OSOfl. E 3c0ilAH 700 ~ 900*cO)1Ai3 Sin^g}- SiH,2h 0^ m± N.,0 E~ PMSS Sgf SiltCliSKOf 

■emm± w isi i cyoeoii 3sb cvo-^ieis 2-ti-5, h (i5)g tusaa. oi mi, i chiuxichi 3*i -ag 

71- b|g§ ^!EI^(14)0| °lg71 OSS ^E|=^£.0|^CHAi^ ^ 2^(5)Se efhttElv 

HEIH,. E 3d0flAI 850 ~= 1150*c3 NO. 7[± NO 7hiS Etl^fe gO)|Ai3 OiyUM WtK*. 

.01 [ID, y 0IILIAI01I.3SB «°:*R(5) ^011 ^EI5 §S1^S(6)0|. SSEI01 CV^EIS 231^(15)01 NO 
lfh *|E|S CVO-^EI^ 2S12{-(.17.)^S aththCI. 

E 3eOU1 ^g.7l -M9I-7I gOIIAj NO §tr*|EIS CVD-^EI= 251^(17)* CHyHt.'-SSAly Siytl ^El 
5. 2SRH7)S SSti-Q. E, 01 (IK Oil £EI5 H115|S(6)0| 2t1X||3 S2« 2J JIISI-7I S|$HA| ^ 2 
^(5)3 2tS 2fet>. 

sl'*3 E 3f0mAt ,^EI= 25F5t(7) 4^011 °jg7K EH§-.^EI=^£e "'tCSS «ICH 24(8)g ll^SUl, 
E|4f3EHiil EEHDI Oils! S§1 ?|StA| fl|0| 2^ • ¥S .2^. 3 ?H1A|E1^, SSSEK 1012^ 
(8)^ 620*C(HIAI3 Eln^g? SIHi2f 5^2 Ah€tJ- CVDBOII 35B.«S^ 4 SIP-. " " ' 

01 ^AlOflOHAI MQ\ 2^ - ¥S 2^ 2>3 ^2^ ^2= SEH 7l^2h STEI, ^El=. li}^*(6)/^EI 
5 2512,^(7)3 2S aP. 

01^ bW JIOI. --01 ^AIOIIOII PMS,. &ESII ?W S«3 MO\ 2^ ■ ¥^ 2^ ■ZHWAt, 2 

^ ^3011 CVDgOII 3SB ^£15- 2tf2|§ §011, NO J\±S Olgtt.yiSHHl 3Sfl 2^ ^0j| 

^eis mm^m smioii 3o«, ^eis isi© a ^ei5 M5t°i : 2§£g oi^chai^ ^em*]- 

S2SI?tS' Hint 4= Si2; OlOfl COE1 SEHAI (HIEEI §3: i?1 ?ia .^E3 U^tm EEW ^.2iP. 
^AIOII 3. 

E 4fe H STS3 ^Aidfl SCHI [ilg SEHAI IHIEEI3 MO\ 2^ -¥S 2^ t* ?HIBAIE13 «li &g3 y 
31IM LEItf ESSM, UIM2 &*J0||A|^E1 a XflCH 2^ • 2^ ..iZf ?HIjlAIE1 BS L1EKHH 

9JCI-: 
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M2. fsutf disk* sss'ra; £ unai tfAidf'121 e z&t .oiwm m&m sisl e!37h hisi 
^Ei55|(i4)2j. si^jg -ytio. OPW, stasis gEI5 7m, gS 32 2= ElB' d-aaf. S3 
H£-3££'T3- ME1 tfB!5"-d*SH)lD. 

□SOI, E 4WHIAI EI^HEHiil ffi. EEKJI MS 7is0li £|5g SS7h HISS 6fE|=B|(f4)g SlSfe S^S 
S 7KSt.O. 

QSDI,.£ 4c(HIAl 700 ~ ■1000*G(HA|2| .EEKJI M9I7I01I 2|tt i+5fgO)| SjsH.SEI tfEI5.B. : tt» 

affft»."5B«eDt oi. n; g oflunwi 2js« e!a7h.uiaa-tfasHK'i4)or^ia7KPas 

aEIH, E 4dMAI 850 - U50t2|. 5= NO. 7h*g Sitf ^: g£|7| SWA|2|,-'0flil9* tStfCK 

oi miv g •n^woi^,2ft|...4?s.^^(si;. &ot- flaft' aaet*<6)oi. arasj&i- #a>ir ufetfttQi no i 

□SOL.'.S 4MM £9i?[ SOiliM NO' §»■ SEIS;gEl S :2J»SK1.9)» OtygtSSALXlIi*!- 

^eis d-.aeft.7jg «st!Ch. '£■;. oi noi^Eia:-asiw(6>oi-4»»wsi.-«t^i«'&i3aw).*i«Ai^ 

El 5 ^tP, h (7)2J 'S[ =))« §7h8 etcQ. • " 

• S|*2|. E 4fD|At, 6135 £&PU7) feW °!'il7|-.CHS ^Eie^S S«S M0\ *R(8)m g|S»m, 
EI53EHEI S EEKDI MS " S-3»" 7W'AI 3901 *R; 2^ ''3. ?MHA|EPh tgNgCl. " HI 01 2^ 
(8)S 620-COHA12J aicflgr SiH^aF 5>:E: PH.S- AfSti- CVDSOfl 2JSB. *S«T 4= '2JP-. 

01 SAHHWiAl, ^|0i :2^-¥S : 3^ 221 82*115* ^2fe S3) IfEl, ^EI5 itf^#(6)/^EI 

5 d-SR-(7)SJ 2= ^5^1 BP-. 

0|# gStMdSI- BOI, 01 ^AlOflOII .mgg, BhHffl 71 2j 7801 ^3=;\J-° g= ZHWAI, ^8 2 

•8 eeioi trsmoii siting? twsasy *otno .oi§*kssshhi °isy *s.2 

^ S01I.GEI5 SShS!« ^251= SB Oil £l5H, ^ElS SSf* S! ^EIS i+S;5{2| ms.^ 01^01 Afe 
•«WM««SaJ|a» : *«ir 4* S13, Q|(H| [QE> §EHA|. OUSEL §21. ±71 7I8J ^£2| H^SIM E52& 
4= SCI. ' " 

SSI Si &JB- 

oi& gstt Hiai- i/oi s gjaof msa, no t^m oisti- sa asioii 2^ gaon ^ei? 

gas s seis irsm 2#^s oi^oiai^ .sasists sssm, ssasra uist&a iiwrass 

□ llh, 6.« Q mEHAI DflSEI .5 E^l 713 §*I21 HifSISS] ^011 7|01Sh01 7|7I°1 fllfidl 

rsy ^ 

haieis ?ai9e esa 7121 §«2i sis saoii.apiAi, 

^EIS-ES^OII CH6KM NO 7hig QIS^ SSaM tSei-01 ^71 ^EI5 ES^ ^ gtl^s S 

«*K *CHI, ^71 MSiS WW-eW CVDgOfl H^H ^EIS iJt^s ^#S101 ^71 -SaflS|e-«f««tfe 
2i ^2S SIS 7|2j §^|o| g^i. 

^7H21 a^sj; ZKH ^EI5 ■■flaef/tfEIS. B»e|Sl 2sSS OI^O)A|= S Sill ^01 UHJIEP SS.S ?H 
HHAIE1S ^Uiefe 7|2) as St* (HI SiOIAI, 

fiaSSf.feKH CVOSOjl °|5H «E|= ^»a» S«#.#> NO 7hdsff' OI»-HM SSSHHI 2I5« &7I ^35 
S|S1 271 ^E|= i+sie{01l 3^1 SOU.' 4'Eie ISI^S «SoH31 <S7| 82^1 SSSfe 5!M 

^S£S*fe BSSB 7|2j 85 .SB. 

^?H2j 2^^:zkhi ^eis. im^mms laera 2#ss,"oi^tHW= saai^oi magoi ass ?h 
iaieis ?bisfe esa 7i2( _s«2i ni5 snaqi siojAj; 

UEi^.UM EEHJI .titKtiN.BIII ^35 *!S*h ^Ofl, NO 7hi# OISS> SISHHl SJ*«.# 

71 ^E|=s^2| ^71 AIBIS i*SP«M a§h= 27113011 ^EI5 Stfe|# «S§t01 ^71 SZlim ««sh 

= as ^g^s s^-fifsa 7iej-§*i2) ns. 
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